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ABSTRACT : 

PURPOSE: To provide a fluid lubricant injection method for a 
bearing device 

wherein a fluid lubricant is high-ef f iciently injected even when the 

size of a 

bearing device is reduced and besides, a method is simplified and a 
labor is 

not needed, and reliable injection is practicable. 

CONSTITUTION: An injection method is provided to inject oil to a 
bearing 

device 1 to relatively rotatably support a shaft 2 and a sleeve 3 
through oil. 

A covering member to prevent adhesion of oil is applied on the 
surfaces of a 

shaft and a sleeve, except a corresponding portion where oil is 
located between 

the shaft 2 and the sleeve 3. The shaft and the sleeve are then 
immersed in 
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oil, the oil is located between the shaft and the sleeve, and 
further, the 

covering member is removed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this trauislation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the impregnation approach for pouring in the fluid 

lubrication agent about the bearing equipment which used the fluid lubrication agent. 

[0002] 

[Description of the Prior Art] There is a hydrodynamic bearing which was equipped with the shaft and 
the sleeve attached outside by this shaft, and both equipped with the sleeve bearing and dynamic 
pressure generating slot for example, by the porosity sintered alloy through lubrication oil as bearing 
equipment by which relative rotation support is carried out. Although the oil for lubrication is intervened 
and prepared in the gap (bearing) section of a shaft and a sleeve with these bearing equipments, when 
pouring in oil to such bearing equipment, there are an approach of using and pouring an oil dispenser 
into the gap section of a shaft and a sleeve, an approach which is inunersed in an oil tub in every bearing 
equipment of a shaft and a sleeve, and is filled up with oil. 
[0003] 

[Problem(s) to be Solved by the Invention] By the oil impregnation approach using an oil dispenser, 
while a limitation is in the dimension which can respond as the bearing equipment poured in is 
miniaturized, since regurgitation opening of a dispenser is specified corresponding to the gap (bearing) 
dimension of a shaft and a sleeve, an oil injection rate tums into a minute amount, and the control 
becomes difficult. On the other hand, it was immersed in the oil tub in every bearing equipment of a 
shaft and a sleeve, and by the approach this (bearing) pours in oil into a gap, it becomes large-scale to 
furnish the oil tub itself, and also oil adhered also to the part which I do not want to adhere originally in 
bearing equipment, and the removal for it has taken time and effort. Beforehand, although it was also 
possible to have applied an oil-repellent **** oil repellent agent for oil in that case, the removal itself is 
complicated and a certain policy was desired to such oil impregnation. 

[0004] The place which this invention is performed to the above troubles which consisted in the 
conventional technique, and is made into the technical problem is to offer the fluid lubrication agent 
impregnation approach of the bearing equipment which can pour in a fluid lubrication agent efficiently 
also to the miniaturization of bearing equipment, cannot take time and effort but can moreover be 
certainly poured in by the easy approach. 
[0005] 

[Means for Solving the Problem] As opposed to the bearing equipment with which, as for this invention, 
relative rotation support of a shaft and the sleeve is carried out through a fluid lubrication agent in order 
to attain the above-mentioned technical problem To the front face of said shaft except the 
correspondence part ia which is the impregnation approach of pouring in said fluid lubrication agent, 
and said fluid lubrication agent intervenes between the; aforementioned shaft and said sleeve, and it 
deals, and said sleeve Apply beforehand the covering member which prevents adhesion of said fluid 
lubrication agent,;, next said shaft and said sleeve are immersed into said fluid lubrication agent, this 
fluid lubrication agent is made to intervene between said shafts and said sleeves, and; and also said 
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covering member were removed. 

[0006] Moreover, it is desirable to use a flexible material for said covering member. 

[0007] Furthermore, according to this invention, said fluid lubrication agent was made to be poured in 

by the reduced pressure means which is the impregnation approach of pouring in said fluid lubrication 

agent, and were formed successively by the gap of the; aforementioned shaft and said sleeve to the 

bearing equipment with which relative rotation support of a shaft and the sleeve is carried out through a 

fluid lubrication agent. 

[0008] 

[Function] According to the fluid lubrication agent impregnation approach of the bearing equipment of 
this invention, to the front face of the shaft and sleeve except the correspondence part in which a fluid 
lubrication agent intervenes between a shaft and a sleeve, and it deals Apply beforehand the covering 
member which prevents adhesion of a fluid lubrication agent, then, said shaft and said sleeve are 
immersed into said fluid lubrication agent, this fluid lubrication agent is made to intervene between said 
shafts and said sleeves, and said covering member was removed further. Therefore, since a covering 
member is applied to the part to which a fluid lubrication agent must not adhere and after fluid 
lubrication agent impregnation should just remove this, a fluid lubrication agent impregnation activity 
becomes easy, and, moreover, it can pour in certainly irrespective of the magnitude of bearing 
equipment. 

[0009] Moreover, by using a flexible material for a covering member, spreading is easy, it becomes easy 
[ the removal i.e., the exfoliation, after fluid lubrication agent impregnation ] much more [ it ], and 
improvement in working efficiency can be aimed at. 

[0010] Furthermore, according to the fluid lubrication agent impregnation approach of another bearing 
equipment in this invention, the fluid lubrication agent was made to be poured in by the reduced 
pressure means formed successively by the gap of a shaft and a sleeve. Thereby, impregnation of a fluid 
lubrication agent is easy and, moreover, it can pour in certainly irrespective of the magnitude of bearing 
equipment. 
[0011] 

[Example] The example of the fluid lubrication agent impregnation approach of bearing equipment of 
following this invention is explained in full detail with reference to the following drawings. The bearing 
equipment shown in drawing 1 R> 1 is incorporated and used for the spindle motor shown in drawing 5 . 
Bearing equipment 1 consists of a shaft 2 and a sleeve 3 attached outside this, the collar prepared in the 
upper limit section of a shaft 2 by ******ing annularly - the thrust plate 4 of a ** is formed, and the 
thrust covering 5 is formed so that a thrust plate 4 may be inserted into shaft orientations. The periphery 
section 7 of a shaft 2 and the inner circumference section 6 of a sleeve 3 have a minute gap in the 
direction of a radial (radius), opposite arrangement is carried out and opposite arrangement of them is 
carried out with the minute gap on both sides of the thrust plate 4 in the thrust (shaft) direction with a 
sleeve 3 and the thrust covering 5 . Furthermore, opposite arrangement of the inner circumference section 
9 of the thrust covering 5 and the periphery section 7 of a shaft 2 is carried out with the minute gap to 
the radial direction. (Removing the minute gap to the radial direction in the thrust covering 5) The 
minute gap 8 of these radials and the thrust direction is filled up with a fluid lubrication agent, and the 
dynamic pressure generating slot which carries out hydrodynamic bearing support through a fluid 
lubrication agent is formed in it at the member [ one of] side which moreover counters, respectively. 
[0012] In addition, the bottom edge of a shaft 1 is inserted in housing (or bracket) 11, and the spindle 
motor with which such bearing equipment 1 is incorporated is fixed, as shown in drawing 5 . A rotor 
hub 14 attaches outside the up periphery the sleeve 3 by which rotation support is carried out, and it is 
fixed to a shaft 1. Moreover, the stator 12 which is a rotation driving member is fixed to the boss section 
of housing 11, and the Rota magnet 13 is arranged in the rotor hub 14 side so that it may counter to 
radial [ this / stator 12 and radial ]. The Rota magnet 13 is attached in the rotor hub inner circumference 
section through Rota York 15. Therefore, if a necessary electrical signal energizes to a stator 12, the 
rotation drive of the rotor hub 1 4 will be carried out by the electromagnetic interaction of a stator 1 2 and 
the Rota magnet 1 3 . 
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[0013] Bearing support is carried out through a fluid lubrication agent, and bearing equipment 1 
explains below the procedure of pouring in oil by the fluid lubrication agent used as the basis of the 
engine performance of bearing equipment 1, i.e., the fluid lubrication agent by which it is placed 
between the bearing gaps 8. In bearing equipment 1, it explains to drawing 1 already shown first using 
drawing 1 thru/or drawing 4 . As shown in drawing 1 , beforehand, fitting of a shaft 2 and the sleeve 3 is 
carried out, and it constructs, and further, thrust covering is fixed to a sleeve 3 and the whole bearing 
equipment is formed. Next, as shown in drawing 2 , the opening both ends 16 and 17 of the bearing gap 
8 are equipped with the elastic rings (for example, O character-like rubber ring) 1 8 and 1 9, and the 
double door openings 16 and 17 are blockaded. That is, the bearing gap 8 of bearing equipment 1 is 
closed with the exterior. 

[0014] As the bearing equipment 1 with which the closure of the bearing gap 8 was carried out is shown 
in drawing 3 R> 3, it is immersed into the melting basin 20 to which melting of the vinyl acetate was 
carried out. Thereby, vinyl acetate adheres over the surface section whole region of bearing equipment 
1 . In addition, since the bearing gap 8 is equipped with the elastic rings 1 8 and 1 9, vinyl acetate does not 
trespass upon the interior. It is immersed in the elastic rings 1 8 and 1 9 by the bearing equipment 1 which 
was able to be pulled up from the tub 20 to the oil depot 21 which is the fluid lubrication agent of 
drawing 5 which it is removed from the bearing gap 8 and shown below. Thereby, oil permeates the 
bearing gap 8 interior and is poured in. In addition, since the gap of the bearing gap 8 is minute, while 
making oil permeate the interior in capillarity, the oil depot 21 whole can be decompressed and oil can 
also be made to pour in compulsorily. 

[0015] In this way, after the bearing gap 8 of bearing equipment 1 is filled up with oil, the vinyl acetate 
adhering to a bearing device table side is removed and removed. Thereby, the oil adhering to the front 
face of bearing equipment 1 is removed easily. Therefore, since oil has not adhered to the excessive part 
of bearing equipment in case it is included in a spindle motor as shows this bearing equipment 1 to 
drawing 5 , polluting the interior of a spindle motor with oil, or oil invading into an assembly fixed part 
and causing poor attachment is prevented. 

[0016] After spreading is easy to exfoliate and vinyl acetate can aim at improvement in workability 
while it is easy to apply to bearing equipment 1 . It is possible even if it covers and coats bearing 
equipment 1 with spray painting in the above-mentioned example, although immersed to the melting 
basin 20 of vinyl acetate. In addition, it is also possible to use flexible materials, such as others, for 
example, natural rubber latex, a vinyl chloride, etc., and a desirable result is obtained in the point of a 
film strength or detachability. [ vinyl acetate ] And although the bearing equipment 1 of the example of 
drawing uses hydrodynamic bearing equipment, it can apply the various oil of the sleeve bearing by the 
porous sintered alloy, or others to the bearing equipment which intervened. Moreover, in addition to the 
shaft 2 and the sleeve 3, the bearing equipment of the example of drawing shows the configuration in 
which the thrust covering 5 and a thrust plate 4 were formed, but even if it is the configuration of a shaft 
and a sleeve, and combination, of course, it is not cared about. Furthermore, it can replace with the 
elastic rings 1 8 and 1 9 which close the bearing gap 8 of bearing equipment 1 , for example, a ring-like 
fitting member etc. can be adopted. 

[0017] Drawing 6 shown below shows another bearing equipment, and is a top view [ in / (a) of drawing 
6 , and / in (b) / view a-a of (a) ], and the (c) sectional view. [ the side elevation ] The bearing equipment 
3 1 of drawing 6 shows the condition of being laid in the impregnation base 43 for each pouring in oil. 
The thrust members 35 and 36 are being fixed to the shaft 32 so that a sleeve 33 may be attached outside 
by the shaft 32 and bearing equipment 31 may sandwich the sleeve vertical edge (both ends) section. 
The thrust members 35 and 36 have a minute gap for the both ends of a sleeve 32 to shaft orientations, 
and opposite arrangement is carried out. Sheathing of the cylinder-like case 34 is carried out to the 
outside of a sleeve 32. The bearing gap 50 is generated by the radial direction minute gap of the 
periphery section of a shaft 32, and the inner circumference section of a sleeve 33 and the thrust 
direction minute gap by the thrust members 35 and 36 by which opposite arrangement was carried out in 
the thrust direction at a sleeve 33 and this, and these minute gaps, and the oil which is a fluid lubrication 
agent is filled up with and poured in. 
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[0018] Next, the procedure of pouring oil into bearing equipment 31 is explained. As shown in the 
impregnation base 43 in which bearing equipment 3 1 is laid at drawing 6 (b) and (c), it has the probe 44 
with which it was annularly arranged and much minute projections were prepared in the hoop direction 
by turns. A probe 44 is made to associate corresponding to the bottom thrust member 36 of bearing 
equipment 3 1 , and is formed. The slot 47 where oil was stored is established in the probe periphery side 
in the impregnation base 43. Therefore, when bearing equipment 3 1 is laid in the impregnation base 43, 
the oil of a slot 47 permeates a probe 44 and is poured in by capillarity in the bearing gap 50. In this 
case, oil is poured in into the bearing gap 50 until it reaches at the equilibrium point of the intemal 
holding power which is going to hold oil with the surface tension generated in the bearing gap 50, and 
the osmosis suction force by capillarity. In addition, if the whole equipment is put into reduced pressure 
(vessel) equipment in this case and it carries out in a reduced pressure ambient atmosphere, since the 
residual air bubbles contained in oil are removable, it is more desirable. 

[0019] Drawing 7 shown below explains the procedure of still more nearly another oil impregnation, 
and the same number is given to bearing equipment in the same part as what was shown in drawing 6 . 
In drawing 7 , oil is poured in to bearing equipment 3 1 using a decompression device, and it explains 
below. The bearing equipment 3 1 which this procedure is a vacuum permutation method using reduced 
pressure, and was laid in the impregnation base 60 is arranged in the bottom opening 61 of the bearing 
gap 50 where oil is poured in corresponding to the oil introduction section of the impregnation base 60. 
Moreover, the bearing equipment 3 1 bottom is prepared so that top opening of the bearing gap 50 may 
be blockaded, while being pressed by the clamp member 59. 

[0020] The depot 53 with which oil was stored is formed in the impregnation base 60, and it connects 
with the bottom opening 61 of bearing equipment 31 through the supply path 54 and the bulb 56. (Right- 
hand side of drawing) In the impregnation base 60, the vacuum pump 51 is independently connected to 
the bottom opening 61 through the chamber 52, the aeration way 55, and the bulb 57 again. (Left-hand 
side of drawing) Further, it forms successively to the bottom opening 61 and the oil discharge tub 58 is 
formed in the impregnation base 60. 

[0021] Next, the procedure of pouring oil into the bearing equipment 31 of drawing 7 is explained. It 
changes into the condition of having closed bulbs 56 and 57 first, and bearing equipment 3 1 is laid in the 
impregnation base 60. The installation part of the impregnation base 60 is connected corresponding to 
the bottom opening 61 of bearing equipment 3 1 in that case. (The seal auxiliary members 71 and 72, 
such as an elastic ring, are infixed in the installation corresponding point of the impregnation base 60 so 
that sealed connection may be made in addition.) And the clamp member 59 descends from the upper 
part of drawing, and bearing equipment 3 1 is pressed. The set of bearing equipment 3 1 is completed 
now. 

[0022] A bulb 57 can open after bearing equipment 31 completion, and the bearing gap 50 is 
decompressed. A bulb 57 is closed after reduced pressure. Next, a bulb 56 can open and oil is drawn in 
the bearing gap 50 through the supply way 54 from a depot 53. A bulb 56 is closed after restoration 
impregnation of the oil is carried out in the rear beariag gap 50 of predetermined tim e. Oil impregnation 
is completed now. The clamp member 59 goes up after that, and it is removed, and is exchanged for new 
bearing equipment 3 1 . If it collects to some extent so that excessive oil may be stored and it may not go 
to the direction of a vacuum pump 5 1 , it is prepared in the oil discharge tub 58 so that it can discharge 
and reuse. 

[0023] As mentioned above, although various examples were explained about the oil impregnation 
approach of bearing equipment, various operations are possible using independent [ these ] or such 
combination. 
[0024] 

[Effect of the Invention] The oil impregnation approach of the bearing equipment of this invention is 
like and the following effectiveness is done so in order to carry out. That is, according to the 
impregnation approach of this invention, apply beforehand the covering member which prevents 
adhesion of a fluid lubrication agent to the front face of the shaft and sleeve except the correspondence 
part in which oil intervenes between a shaft and a sleeve and it deals, then, a shaft and a sleeve are 
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immersed into oil, oil is made to intervene between a shaft and a sleeve, and this covering member was 
removed further. Therefore, since a covering member is applied to the part to which oil must not adhere 
and after oil impregnation should just remove this, an oil impregnation activity becomes easy and, 
moreover, it can pour in certainly irrespective of the magnitude of bearing equipment. 
[0025] Moreover, by using a flexible member for a covering member, spreading is easy, it becomes easy 
[ the removal i.e., the exfoliation, after oil impregnation ] much more [ it ], and improvement in working 
efficiency can be aimed at. 

[0026] Furthermore, according to the fluid lubrication agent impregnation approach of another bearing 
equipment in this invention, the fluid lubrication agent was made to be poured in by the reduced 
pressure means formed successively by the gap of a shaft and a sleeve. Thereby, impregnation of a fluid 
lubrication agent is easy and, moreover, it can pour in certainly irrespective of the magnitude of bearing 
equipment. 



[Translation done.] 
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